Abstract-Research problem: Partially distributed teams (PDTs) are virtual teams that consist of at least two distinct geographically dispersed subgroups that communicate mainly through information and communication technology (ICT
INTRODUCTION
Distributed or virtual teams and crossorganizational projects and communication are becoming very prevalent in our global economy. Virtual teams have been defined as geographically, organizationally, or time-dispersed workers using information and telecommunications technology to facilitate collaboration [1] . The partially distributed subgroups in an organization, group, or society identify with that subgroup rather than the whole, and exhibit a more favorable attitude toward each other than they do toward the members of other subgroup(s) [5] . Some components of this concept are denigration and negative stereotyping of the other subgroup(s) [6] and giving less consideration to their contributions [7] , as well as conflict and lack of trust. Ingroup dynamics contrasts with whole-team shared identity, a sense of "we-ness," which includes referencing the whole group or team as a collective, creating a sense of belonging to the "same" team [8] , and having "team spirit."
Technology-mediated communication in virtual teams is associated with higher levels of affective and task conflict, as group members may neglect to censor their comments and accommodate the preferences of their distant team members [13] . Besides relying on different communication mixes for within versus between subgroup communication, even the use of electronic media tends to exhibit different norms [14] . It follows that in PDTs, there is more likelihood for conflict and lack of trust between subgroups than within subgroups, a manifestation of the ingroup dynamics effect.
A first paper on the results of the data collected for the study described in this paper [15] emphasized a literature review of the factors that make PDTs especially susceptible to ingroup dynamics, and focused mainly on content analysis of responses to open-ended questions from a survey of industry professionals who are members of PDTs. Those responses described ingroup dynamics and its effects. In this paper, we use the quantitative data from the survey to build and test a model of antecedents of the relationship between ingroup dynamics and team effectiveness, defined as the perceived quality of the teamwork process. We focus on the potential of two factors that may decrease ingroup dynamics in PDTs: training and reliable and supported ICT. We test the model to examine our two overarching research questions:
RQ1. Do ingroup dynamics negatively impact perceptions of effectiveness in PDTs and, if so, how strongly?
RQ2. Under which circumstances are ingroup dynamics lessened?
We then look at several factors drawn from the previous literature that may moderate these relationships: organizational context (RQ3), international distribution of the subteams (RQ4), and the number of subteams (RQ5).
In the remainder of this paper, we discuss the background of the ingroup/outgroup dynamics (us vs. them) and review studies that have examined it in virtual teams or PDTs. We also extend the related concept of faultlines to apply to PDTs, and review literature about effectiveness in virtual teams in general and in PDTs, in particular, including factors (such as training and communication technology support) that influence perceived PDT effectiveness, either directly or indirectly.
Based on the literature, we propose a model for explaining perceived effectiveness in PDTs that is based on the premise that ingroup dynamics are a very strong determinant, and test the hypotheses that are included in the model using two subsamples drawn from different organizational contexts. A description of the characteristics of the teams studied not only helps to understand the characteristics of the samples used and, thus, the generalizability of the results, but also contributes to understanding the nature of PDTs that exist in current organizations. Finally, we discuss our results and conclusions, and limitations of the research, and summarize our contributions.
LITERATURE REVIEW
This section reviews prior theories and research related to the concepts used in the research. It covers ingroup dynamics and team effectiveness; the potential mediating effects of ingroup dynamics on the impact of ICT reliability, support, and training for work in PDTs; and selected other factors that might moderate the effects of ICT reliability and support and of training on ingroup dynamics.
Theoretical Orientation A pragmatic framework was chosen for this study, based on key theories and constructs that have helped explain the social dynamics of PDTs in prior research. Social identity theory predicts an association between ingroup dynamics and perceived effectiveness. Social identity theory concepts are used in the literature to explain the phenomenon of ingroup dynamics, which splits a social entity into ingroups and outgroups, and the emergence of faultlines (created by some distinguishing characteristic of members such as demographic trait(s), culture, geographic location, etc.) between subteams in a PDT.
A social identity is part of an individual's selfconcept that comes from perceived membership in a relevant social group [16] . Group identity emerges when people define a collection of people as members of the same social category [17] , [18] . Ingroup dynamics starts with a process of comparison between individuals in one group (the ingroup) to those of another group (the outgroup), in the context of this paper, a comparison between one's own subgroup in a PDT and the other remote subgroup(s). This comparison process is not unbiased and objective but is instead a psychological mechanism for enhancing one's self-esteem by overestimating the positive attributions of one's own group and overestimating the negative attributions of the other group. In the process of such comparisons, an individual tends to (1) Favor the ingroup over the outgroup (For example, [14] reviews experiments in which it was found that collocated group members communicated almost exclusively with each other.) (2) Exaggerate and overgeneralize the differences between the ingroup and the outgroup (to enhance group distinctiveness and perceived prestige) (3) Evaluate the ingroup more favorably [19] (4) By contrast, perceive conflict with the outgroup and a relative lack of comfort, trust, and respect for them
The physical grouping of workers by geographic site in and of itself qualifies as a dimension of diversity, defined as an attribute used by people to think that someone else is different [20] . Since location is an apparent attribute, it becomes an important social category that divides a team into those who are immediately present and those who are not. In addition, cultural differences between subgroups, including differing culturally formed communication styles, can prevent some team members from understanding the needs, language, and societal constraints of remote subgroups [21] . Cultural differences are common in global PDTs, where individual subgroups are located in different countries. Therefore, measures taken to improve team functioning and identity should reduce ingroup dynamics and improve the perceptions of effectiveness in such teams.
Selection of Literature for the Review
Search terms used to locate potentially relevant papers included "distributed teams" and "virtual teams" as well as "partially distributed teams." Key research papers were identified based on relevance of the works to our research on effectiveness of these types of teams, and their citation counts, and then these lines of research were traced by finding high-quality empirical studies that cited the key early works, in sources such as SCOPUS, Science Direct, and Google Scholar. In addition, recent contents of journals and conference proceedings that have published several papers related to this topic were manually searched, such as the IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION and the Journal of Management Information Systems. We read related papers and extracted relevant information about theory, studies, and practice to inform the theoretical basis for our study, including research questions and hypotheses.
Additional Findings from the Literature: Other PDT features, in addition to those addressed directly by social identity theory, can heighten ingroup dynamics susceptibility, such as differences in organizational cultures, and long-term ties and team identification within a subgroup, hindering relationship building with newly joined members. These results may occur especially when PDTs are formed as a result of mergers and acquisitions.
Sometimes, these new organizational structures are unwelcome to members of the newly formed team [22] . Even under good conditions where a PDT may be formed because the "best expertise" is available in another location, such organizational diversity imposes another layer of challenge and division between subgroups. For example, each site may be accustomed to different norms and practices that may result in feelings of inequality and subsequently in ingroup dynamics conduct [23] .
The imbalance in communication channels (face to face versus electronic media) in distributed groups has been shown to result in coalition formation [28] . The literature has established that face-to-face contact fosters social integration [29] . Therefore, the communication imbalance serves as a catalyst to the development of subgroup identity and further bias in favor of collocated members and against distant ones. Conflict may arise especially if subgroup members of the latter feel like second-class citizens [10] .
In sum, previous research indicates that physical separation between different subteams in a PDT, coupled with the presence of collocated members at the distributed sites, creates the potential for a powerful geographic "faultline" [30] and accompanying ingroup dynamics. Faultlines have been defined (based on Lau and Murnighan's original conception [23] ) as "hypothetical dividing lines that split a group into two or more subgroups based on the alignment of one or more individual attributes" [31, p. 969] . However, as Wilson et al. [32] point out, recent research has expanded the attributes on which faultlines can be based to nondemographic attributes. Polzer et al. [30] found that geographic dispersion in and of itself can impair group functioning by activating a faultline. As discussed by Wilson et al. [32] , who extend construal-level theory to distributed groups, events or objects that are physically or temporally distant are also distant psychologically. Ingroup dynamics, including conflict and lack of trust between subteams, are likely to occur when faultlines exist.
We will incorporate measures of ingroup dynamics into our model and examine how they are related to perceived PDT effectiveness, as well as how they may be mitigated by factors such as ICT reliability, training, and the organizational environment, all of which may reduce ingroup dynamics by creating an effective, common working environment for dispersed team members. Therefore, the subsequent sections of our literature review include the topics of effectiveness, ICT reliability and its relationship to trust, conflict, and training, with a focus on training to use ICT for team communications.
Perceived Effectiveness: Ingroup dynamics are likely to occur in partially distributed teams, but how do they impact team performance? This is an important question for result-oriented managers. The research literature suggests that information systems project performance consists of two dimensions, process performance and product performance [33] . Process performance refers to how well the teamwork process has been executed. It is measured by ontime/onbudget completion, team satisfaction, team morale, and so forth. These are metrics that can be applied across a variety of project types. Product performance refers to the performance of the resulting information system. It includes system quality, functionality, impact, and similar factors. This research focuses on perceptions of process performance because it can be measured in the same way for different types of projects and various stages of completion, including the initial specifications stage of software development when there is no artifact that is operational.
Trust: A commonly used definition of trust, and the one that we adopted in this research, is that of Mayer et al.:
the willingness of a party to be vulnerable to the actions of another party based on the expectation that the other will perform a particular action important to the trustor, irrespective of the ability to monitor or control that other party. [36, p. 712] .
Trust has been shown to have important effects on team outcomes for virtual teams, such as satisfaction and performance [37] , [38] . Polzer et al. [3] found that virtual team members experience more conflict with and less trust in distant teammates than collocated teammates. Trust is one of the components of the measure of ingroup dynamics for this study. The other is conflict between subgroups.
Trust has been shown to be a necessary component of team effectiveness [38] . Taken together with ICT reliability, then, trust can be communicated, and that trust can decrease conflict and lack of trust (ingroup dynamics), which can, in turn, improve effectiveness. Thus, one of the potential antecedents of ingroup dynamics is the degree of reliability of and support for the information and communication technologies used by a PDT. [21] reports that several participants said that the cross-cultural training provided was useful, despite the fact that some of it dealt in stereotypes that proved inaccurate in actual practice.
Effective synchronous communication techniques in temporally dispersed teams were discussed by Espinosa and Carmel [43] . They wrote that training team members to understand the issues of time separation is an educational technique used by successful temporally distributed teams. Training on diversity awareness in distributed teams is recommended by Sarker and Sahay [24] . They state that especially when differences in temporal expectations are bound up with cultural distance among virtual team members, teams will benefit from training exercises that surface these differences and encourage explicit discussion and agreement. That training in distributed teams improves performance was also found by Kaiser et al. [44] . Hypotheses: Our hypotheses are listed here and discussed further below.
H1.
The lower the ingroup dynamics in PDTs, the higher will be perceived effectiveness.
Given the recognition in the literature that distributed communication and work provide challenges to group identity and that distributed groups rely mainly (or completely) on mediated communication, we focus Research Question 2 on the possible mitigation of group dynamics through training and robust ICT.
H2
. The more training received by PDT members, the lower will be the ingroup dynamics.
H3.
Communications technology reliability and support will decrease the level of ingroup dynamics in PDTs.
We also explore three possible moderators of the relationships in the model derived from RQ1 and RQ2, asking:
RQ3. Does organizational context affect these relationships?
RQ4
. Does whether or not the PDT is international affect these relationships?
RQ5. Does the number of subgroups in a PDT affect these relationships?
To explore these hypotheses and research questions, we discuss the constructs of the research questions, propose three hypotheses, and build a model to test them.
Ingroup Dynamics and Effectiveness: Forsyth [48] summarizes a large amount of group dynamics literature by observing that group cohesion has been shown to increase stability, satisfaction, and efficient communication. Because stability, satisfaction, and efficient communication increase effectiveness, and ingroup dynamics reduce group cohesion, it follows logically that ingroup dynamics will have a negative impact on perceptions of effectiveness.
Ingroup dynamics tends to create conflict and lack of trust, thereby impairing group function. These factors have been shown to be influential in the performance of virtual teams [49] . For example, O'Leary and Mortensen [2] found that social categorization (another term for ingroup dynamics related to shared identity or its absence) in teams with geographically based subgroups (for example, PDTs) triggers significantly weaker identification with the team, less effective transactive memory, more conflict, and more coordination problems.
Other prior research on workgroup faultlines also indicates that subgroups can result in negative effects on group processes and outcomes. (See, for example, [50] and [51] ).
Although the literature shows that some teams can be effective despite ingroup dynamics [33] , we found overwhelming evidence of problems related to them in most PDT-related literature that we reviewed. Although organizations may have incorporated measures, such as training and improved ICT, which may ameliorate some of the issues of ingroup dynamics, those measures will be used to varying degrees by different organizations and, with the extensive issues that faultlines can cause, are unlikely to completely resolve the problems associated with a PDT. We therefore expect that for PDTs, a strong relationship exists whereby as ingroup dynamics increase, perceived effectiveness decreases, leading to our first hypothesis to address RQ1 (Do ingroup dynamics negatively impact the perceptions of effectiveness in PDTs and, if so, how strongly?):
H1. The lower the ingroup dynamics in PDTs, the higher will be the perceived effectiveness.
Practices That Can Reduce Ingroup Dynamics in PDTs:
Many variables are likely to affect ingroup dynamics. In this study, we consider the effects of several types of training, and the reliability of and support for the ICT channels used for between-subgroup communication. Prior research suggests that these factors may improve effectiveness in virtual teams [24] , [52] . We therefore believe that they will increase perceptions of effectiveness in PDTs as well, by reducing ingroup dynamics. H2 and H3 address RQ2 (Under which circumstances are ingroup dynamics lessened?).
Early and uniform training has been found to foster cohesiveness, trust, teamwork, satisfaction, and higher perceived decision quality [53] . The nature and timing of training may vary, but prior studies suggest that it can be helpful in increasing the effectiveness of virtual teams. We identified three types of training activities that were effective when used in classroom settings to encourage ingroup dynamics reduction in PDTs [52] . These activities are training in the use of communication technologies, training in teamwork, and team building activities. Based on findings in classroom settings and virtual team research [42] , we hypothesize:
H2. The more training (preparation for distributed teamwork) received by PDT members, the lower will be their ingroup dynamics.
Communication Technology Reliability and Support:
We define communications technology reliability as the extent to which the systems used consistently perform as intended. Technology is central to PDTs, as distant subgroups rely on it to communicate. Although the specific set of communications media used or problems encountered are likely to be important, our study did not use the team as the unit of analysis and includes many different teams with different mixtures of communication technology that could not be adequately measured via reports from a single member of a team. Therefore, the respondents were not asked which particular technologies were used in their communications with distributed subgroups. Ingroup dynamics can also be heightened when technology problems cause miscommunication or lead to misattribution. Technology problems (for example, files are not delivered due to size limits; data are stored in improper format) are often reported in virtual teams [54] . These problems can hinder performance, since time and energy must be used to overcome them. Thus, the aspect of technology we focus on is (perceived) reliability, including the support needed to help solve any problems when they occur.
The relationship between virtual team performance and communication media use was analyzed by McDonough et al. [55] . They found that greater use of videoconferencing was negatively associated with performance. However, they propose that the results may have been due to the poor quality (poor reliability) of the medium. Surely, video technology has vastly improved since the aforementioned studies, but the relevant lesson here is that poor ICT reliability can lead to ingroup dynamics.
That user anxiety about using technology such as the internet for vital communication is reduced when users perceive that they have reliable resources to support the technology was found by Thatcher et al. [56] . ICT reliability and support are thus the second variable that we propose will affect the extent of ingroup dynamics, leading to our third hypothesis:
H3.
OUR RESEARCH MODEL
To test our hypotheses, we built a partial leastsquares model. Partial least-squares regression (PLS) was chosen as the method for analyzing the results. It is a form of structural equation modeling that is very appropriate for causal inquiry in communication-related research, especially when the model includes both formative and reflective constructs [57] . The independent (exogenous) variables are ICT reliability and training, both of which will impact ingroup dynamics (endogenous variable). Ingroup dynamics are then proposed to impact the perceptions of effectiveness.
The research model shown in Fig. 1 In terms of the impact of cultural differences that are more prevalent in international teams than among subteams in different parts of the same country, research reviews tend to show that cultural differences are important to team dynamics. For example, in a review of 38 studies of global work, Hinds et al. [58] found that national cultural differences can cause communications misunderstandings, fuel conflict, undermine trust, and lead to errors and project delays. However, as Watson-Manheim et al. [59] discuss, virtual team researchers in the past tended to assume that boundaries, such as different time zones and cultures, will necessarily cause problems, and will thus affect all international teams. But as they also point out, "boundaries are a dynamic phenomenon and may have different consequences under different circumstances [59, p. 29] ".
Findings have been inconsistent, and being internationally distributed may not always be problematic for virtual work. Similarly, Cramton and Hinds [12] adopt a dynamic and situated ("embedded") model of cultural adaptation in global teams. Their study of nine software development teams led to the development of a theory they call "nested structuration" to describe the complexity of the cultural adaptation process in global teams. Thus, current theory is tending toward "it depends" and "maybe" in determining whether being global will impact ingroup dynamics and team effectiveness.
Another potential moderator that has been the focus of limited prior research is the number of subteams. Theoretically, it would seem that when there are only two subteams, ingroup dynamics may be most likely to occur. Given subteams A, B, and C, for instance, B may agree with A on some issues and with C on other issues, thus not always lining up across a single potential faultline. An empirical study [60] did find maximum faultlines where there were only two subgroups. However, few studies have explored the effects of different numbers of subteams on ingroup dynamics, and as with studies of international distribution of subteams, we located no prior research on the potential moderating effect of this factor on the impacts of training, ICT reliability, or ICT support.
In sum, in addition to testing our research model, we extend the analysis by asking whether the expected relationships are modified by three additional organizational factors: organizational context, the international character of the PDT (distributed across two or more nations), and the number of subgroups per team.
METHODOLOGY
This section describes the methodological choices and procedures followed in the study. After discussing our choice of the survey method with PLS to test the causal model, we describe the participants, data collection and analysis procedures, and the measures used for the concepts.
Choice of Research Methodology
Because we aimed to include as participants professionals from a large number of PDTs and a variety of industries, we chose to use a survey to collect data and quantitative analysis as the research method rather than qualitative methodologies such as interviews or case studies. Our aim in reaching a diverse and large population was to avoid confounding the results with characteristics that may be specific to a few teams (as in a case study) or one industry. As a result, this study uses survey research to build and test a causal model of antecedents of the impacts of ingroup dynamics on the perceptions of effectiveness of PDTs in organizations.
In choosing an online survey of working professionals, we were constrained in survey length and, thus, in the number of variables and measures that could be included, because working professionals and their managers are resistant to long surveys. Thus, the study does not attempt to examine in depth all of the factors that may impact the effects of ingroup dynamics on perceived effectiveness, as such an examination would require a lengthy questionnaire or interviews, rather than a necessarily short online survey.
Participants We sought participants who are professionals working in industry with experience working in PDTs. Our survey subjects come from two different samples-one from a variety of organizations including financial, telecommunications, pharmaceutical, emergency management, and other types of organizations (Other), and one from a single large Fortune 100 telecommunications company (Company X). The participants did not receive rewards other than the satisfaction of assisting this research. The procedures and instrument were approved by a university institutional review board (IRB) as exempt, and, as required, the survey included an informed consent form.
How Data Were Collected
This section describes the process for collecting the data used in this study. We describe the instrument used to collect data, the process for administering the instrument, the data-analysis method, and the means of assuring reliability and validity.
Instrument: A survey was the sole instrument for data collection. We worked to create a brief yet broad survey that could capture the levels of the variables of interest to us (for example, ingroup dynamics, ICT reliability and support, training, characteristics of the PDT, and perceived effectiveness of the PDT). Based upon the literature review and existing survey items in the literature, we developed an online survey using SurveyMonkey. The first survey page included a description of the study and examples to illustrate the characteristics of a PDT, a consent form, and survey logic to eliminate potential responders who did not meet the IRB or research requirements (for example, did not participate in PDTs or were under the age of 18).
The survey, which consisted of 21 questions, included questions about ingroup dynamics, perceived effectiveness, trust, training, and technology. The survey also included questions pertaining to the configuration of the PDT to indicate, for example, whether it was an international team and to determine the number of subteams. We used validated measures, adapting them as needed, from existing information systems literature when possible, including a large-scale student PDT study [52] .
We were not able to use all of the questions in the scales we adopted our questions from because of the pressing need to keep our survey short. Therefore, we used and modified items that were, in our opinion, most comprehensively representative of the constructs they measure. Since these are reflective constructs, each item measures the construct fully so that our need to reduce the number of items we used did not change the meaning of the measured construct. The shortened scales were validated through statistical tests.
We consider ingroup dynamics as a formative construct because it consists of different variations of between-subgroup behaviors and perceptions. For a formative construct, the removal or addition of any dimension will change the construct's meaning. On the other hand, for a reflective construct, all of the indicator items (questions) measuring it measure the same idea [61] . Based on pilot study findings and the literature review, we divided ingroup dynamics into two component reflective constructs (conflict and lack of trust). Our survey used items from the literature to measure these component constructs (trust [38] and conflict [52] ). Measures of both trust integrity (trust) and conflict were based on 7-point semantic differential scales; trust integrity was measured with five items (adapted from [38] ) and conflict with three items. We did not label the reverse-coded trust measure as "distrust" because research has shown that trust and distrust are not flip sides of the same coin, but are distinct, albeit related, constructs [62] , [63] .
Perceived effectiveness was measured using 7-point semantic differential scales with six items. The items used to measure perceived performance and satisfaction with the team and project experience were adapted from previous studies [33] , [52] .
We measured three types of training, each with a single item: team building (team-building exercises), technology training, and training for working effectively with remote team members. Since these are distinct types of training, we consider the construct "training" as a formative construct with the three types of training as indicators.
The construct ICT reliability was measured by two semantic differential items: one to measure the degree to which the ICT used was reliable, the other to measure how well supported it was. We pilot tested the survey with 30 professionals prior to the large-scale study described here. The pilot study included three open-ended questions as well as a preliminary version of our questionnaire and is described in detail in [15] . The full survey is in Appendix I, and the items used to measure each construct in the model are shown in Appendix II.
Process for Administering the Instrument:
For the Other sample, we recruited participants through snowball sampling using the LinkedIn professional network, and the Meet-Up social network. We started recruiting participants with the third author's professional network as well as through various professional groups (mainly on LinkedIn) whose description seemed in line with distributed teamwork (for example, the Software Offshoring and Outsourcing Group). We also distributed the survey to several departments of Company X, where one author had managerial contacts willing to encourage their groups to participate, with permission from management to use "company time" to respond. Both samples were presented with the same survey.
Participants received email invitations to access the survey, plus two reminder email messages. They were also asked to forward the invitation to other colleagues. The respondents were asked to consider and describe a particular PDT they had worked on and then to consider this team while answering the remainder of the survey questions. The survey was closed after three weeks, and data were downloaded into an Excel spreadsheet for analysis.
How Data Were Analyzed
Although it would have been preferable to include marker variable items in the survey, we did not because we were constrained by the Company X requirement that the survey be as short as possible. Therefore, common method bias was fully tested by using Harmon's One-Factor Test and dismissed [64] , [65] .
The data were first tested for normal distributions using the standard Kolmogorov-Smirnov tests. Because the data were not normally distributed for each reflective construct, as is appropriate [61] , we chose nonparametric statistical tests (for example, Mann-Whitney U) as opposed to parametric tests which require normal distributions of data analyzed.
Descriptive statistics, such as frequencies, were used to describe the distribution of variables of interest, particularly to describe the characteristics of the survey participants.
Once the validity of the model was confirmed using confirmatory factor analysis (CFA), we tested the structural model using partial-least-square regression (PLS). PLS is an alternative to using structural equation modeling (SEM) to analyze a research model. The structural model tests are used to test the relationships in the model for significance and strength. A major advantage of using PLS is that it does not involve any assumption regarding the population distribution [66] . For samples such as ours that are not small in size, Goodhue et al. [67] found that PLS is robust when there are moderate deviations from normality, and because our variables were not normally distributed, this is an advantage for using PLS in our tests of the model. We were further convinced that PLS was an appropriate approach by Rigdon's argument [68] that PLS has strengths of its own that SEM lacks. In addition, as Reinartz et al. [69] note, PLS is a better choice than SEM when researchers are focusing on theory development and prediction, as we are.
We constructed a PLS model using SmartPLS [70] of the relationships of the variables involved in the hypotheses we tested. Our model has two reflective constructs (perceived effectiveness and ICT reliability), one 1 st order formative construct (training) and one 2 nd order formative construct (ingroup dynamics). A 2 nd order formative construct has, as its indicators, reflective constructs that require special handling in SmartPLS. We used a two-step technique that ultimately uses the Latent Variable Scores from the first step as reflective indicators for the constructs of the model [71] . This technique requires that the PLS algorithm be run twice. We show the results of the second PLS run. A bootstrapping algorithm in SmartPLS [70] was also run using 1000 sample observations. The bootstrapping results of interest are the t-scores that indicate which paths in the model are significant at the 0.05 level of significance.
After the research model was tested and confirmed, we tested the proposed moderators of the relationships in the model for which we had no specific hypotheses. We used Henseler's PLS multigroup analysis technique as described by Sarstedt et al. [72] . This approach was appropriate because it does not require normality of data. This technique uses PLS analysis and additional calculations. A macro-enabled Excel spreadsheet to perform the calculations was provided to us by J. Henseler (email, April 6, 2014).
When analyzing the entire model (structural model by PLS or measurement model by CFA), the reflective construct indictors are used as separate indicators for their respective constructs. However, when using univariate or bivariate tests (for example, frequencies), reflective constructs with more than one indicator (for example, perceptions of effectiveness, conflict, trust integrity) were analyzed with the average scores of the indicators as the measurement of the construct. It would be inappropriate to follow this procedure for formative constructs as the indicators for them measure different dimensions of the construct.
Assuring Reliability and Validity
Confirmatory factor analysis (CFA) was used to assess the measurement model (how well variables represent constructs involved in the theoretical model-measures of validity). We found adequate levels of goodness of fit, construct validity, discriminant validity, and nomological validity [74] . We addressed each dimension of CFA for the full data set. As is appropriate, in addition we used theory to make decisions regarding the results of the CFA [61] , [65] , [68] .
PLS regression also tests for reliability, convergent validity, and discriminant validity of the structural model, in addition to the tests of the relationships in the model. We used the benchmarks recommended by Hair et al. [61] to assess the reliability and validity of the structural model with each data set.
For our measure of ICT reliability, most teams (86%) reported that their technologies are reliable and well supported. Reliability of the technology and its support were well correlated. A confirmatory factor analysis placed them on one factor with Cronbach's alpha = 0.93, indicating that they measured the same exogenous variable, and a correlation (Spearman's rho) of these two non-normal variables showed high and significant correlation (r = 0.816, p < 0.001). Therefore, we consider both to be reflective indicators of the construct ICT reliability. Appendix III contains details of the tests of the measurement model results.
RESULTS
We organized this section to show the results of analyses for each of the research questions so that the reason for using the statistical tests and the implications of the results are clear. In this section, we begin by describing the characteristics of the participants of the research survey in "Who Participated in the Study?" In "Results of a PLS Test of the Model," we graphically show the results of running a PLS test of the structural model and describe, in subsections, the results for each of our three hypotheses. Finally, in "Tests of Potential Moderators of the Structural Model," we describe the tests of the potential moderators of relationships in our model. These potential moderators are the organization (whether belonging to the Other sample or to Company X), whether or not the team was international and the number of subteams in the teams reported upon by the participants.
Who Participated in the Study? Two hundred and fifty-one subjects began the survey. Of those, eight subjects' responses were removed from the data set because they did not answer every question related to the constructs in the model. As a result, the final sample size was 243 (110 from Company X and 133 from Other).
Overall, 39% of the 243 respondents reported that their teams consisted of only two subgroups; 32% of the teams had three subgroups; 16% of the teams had four; and the remaining 13% had five. Table I gives descriptive statistics for some key variables, including the reflective constructs of interest, as well as a comparison test (Mann Whitney U) of those variables between Company X and Other.
The results show that levels of conflict are generally low, and generally there is disagreement with statements about lack of trust, but there are some teams with higher levels of conflict. Overall, the teams rate their perceptions of effectiveness as fairly high. However, the results also show that both conflict and trust integrity are significantly different by organization. An examination of the mean ranks produced by the Mann Whitney U tests suggests that for conflict, the Other group reported more conflict, and for trust integrity, the Company X group reported more lack of trust. There were also significant differences for age and the number of teams that were international. Company X had significantly older respondents than did the Other group, and had more teams that were international. Thus, the two groups (Company X and Other) were significantly different in ways that might be important to the effects of training on ingroup dynamics.
Results of the PLS Test of the Structural Model
Results of a PLS Test of the structural model are shown in Fig. 2 .
The R 2 weights are shown in the construct ovals, and the path weights are shown on the path lines. The bootstrap algorithm showed that all t-scores were greater than 1.65 (minimum for our N of 243), indicating that all paths are significant. The results indicate that the path weights are all in the direction hypothesized. The path from ingroup dynamics to perceived effectiveness has the strongest weight. Using the assessments and benchmarks recommended by Hair et al. [61] resulted in a finding that the structural model is reliable and valid.
Results of Testing for Hypothesis 1: Hypothesis 1 states:
The lower the ingroup dynamics in PDTs, the higher will be perceived effectiveness. As noted above, all paths in the model are significant, including the path from ingroup dynamics to perceived effectiveness. The R 2 shown for perceived effectiveness suggests that 39.5% of the variance of perceived effectiveness is accounted for by the variance of ingroup dynamics. With a path weight of −0.629 this relationship is shown to be negative, thus supporting Hypothesis 1.
Results of Testing for Hypothesis 2: Hypothesis 2 states:
The more training (preparation for distributed teamwork) received by PDT members, the lower will be their ingroup dynamics. The path from training to ingroup dynamics is significant and negative with a path weight of −0.157. Thus, support is found for Hypothesis 2.
Results of Testing for Hypothesis 3: Hypothesis 3 states that Communications technology reliability and support will decrease the level of ingroup dynamics in PDTs.
The path from the construct measuring communications technology and support (ICT reliability) is also significant, with a negative path weight of −0.310; thus support is found for Hypothesis 3.
Note that the R 2 for ingroup dynamics of 0.121 suggests that 12.1% of the variance in ingroup dynamics can be accounted for by the variance in ICT reliability, together with the variance in training.
Tests of Potential Moderators of the Structural Model:
We also examined possible constructs that might moderate the relationships shown in the model but for which, as explained above, we did not pose hypotheses. We examined the potential moderation effects of organization (Company X versus Other), international membership (international versus not international) and number of subgroups (two per team versus more than two per team) on each path of our model. Although our sample teams ranged from two to five subgroups, we chose to look at the two categories comprised of respondents in teams with exactly two subgroups and those in teams with more than two subgroups for two reasons. First, some prior research has shown that when there are exactly two subgroups in a PDT, conflict and other problems are more likely [30] . Second, the number of respondents in teams with two subgroups (N = 94) and the number of respondents in teams with three subgroups (N = 78) swamped the number of respondents in four subgroups (N = 40) and five subgroups (N = 31).
The only significant multigroup moderation effect uncovered through these tests was the moderation of organization on the path from training to ingroup dynamics ( p < 0.001). For the Company X group, the path weight was positive, contrary to our hypothesis, while for the Other group, the path weight was negative, as we had hypothesized. In fact, running PLS for the two groups separately resulted in a path weight of −0.287 for the Other group, and a path weight of 0.211 for the Company X group.
A number of plausible explanations exist for this surprising result. Our speculations about possible reasons are, in part, based upon the experiences and observations of one of the authors who had spent time as a PDT member in Company X.
First, if the Company X groups had been working together for a while before training took place and the entire group wasn't trained at the same time, the group may have felt a disruption when one or more members needed to be absent to take training. Such an event could have increased conflict, for example, which would have increased ingroup dynamics. Cummings and Kiesler [75] found that prior experience with distributed team members helped overcome some of the issues of collaborating at a distance (for example, time, geographic distance) by building stronger collaborative ties. If Company X members had worked with their distributed members previously, that experience could have added to the cohesiveness of the team and caused training to be seen as disruptive.
Second, Company X had older team members who may have had more experience and maturity, and may well have not perceived training as helpful. This explanation is consistent with the findings that Company X respondents reported more lack of trust and yet less conflict. The Company X participants may have experienced increased trust issues due to the global nature of their teams but had less conflict because, with their maturity, they may have been able to find ways to work through the issues that being global presents.
Third, in Company X, training is often conducted face to face at one subgroup's location site; even if those at the other sites were invited, they do not tend to travel to attend. This practice at Company X could further exacerbate faultlines between geographically separated subgroups.
While data were not collected to explore this possibility, it also may be a result of differences in training processes for the Company X respondents as opposed to the non-Company X respondents. That is, factors other than the training content itself (for example, disruption of work time) may have caused disturbances in group dynamics for the Company X respondents. The analysis will continue with a closer look at the responses of the two groups of subjects (Company X and Other).
Further Exploration of the Finding That Training Increases Ingroup Dynamics for Company X Respondents:
Given the results of our exploration of moderators, we analyzed differences between the two groups of respondents (Company X and Other) for each variable (item in the survey). Because none of the data were normally distributed (Kolmogorov-Smirnov tests were performed), we used nonparametric Mann-Whitney U tests. For the variables that serve as indicators for training, ICT reliability, and perceived effectiveness, no statistically significant differences were found. For the variables that serve as indicators for the construct trust integrity, we do find significant differences for the items approach (z = −2.175, p = 0.030), priority (z = −2.995, p = 0.003), and trust (z = −02.770, p = 0.6). In addition, a statistically significant difference is found for the variable disagree which is an indicator of the construct conflict (z = −2.137, p = 0.033). Note that both trust integrity and conflict are indicators of the formative construct ingroup dynamics.
The mean ranks of those variables for which there is a significant difference indicate that for the variables that serve as indicators for trust integrity This finding is consistent with the speculation discussed earlier of why training for Company X subjects increased ingroup dynamics. That is, if they had fewer conflicts in general, they may have been more cohesive teams and, thus, been more sensitive to the disruptions of training that they may have thought was unnecessary.
What can be observed is that not all organizations are the same. This finding has implications for management when planning activities such as training. Our final model is shown in Fig. 3 . However, when the indicator variables were compared by international membership, some significant differences were found. (See Table II .) The international group rank was consistently lower than the noninternational group rank where differences were significant. However, since the multigroup moderator variable tests did not show any differences between the groups for any path by international membership (taking into account all of the indicators of the constructs), one can surmise that the differences shown for individual indicators is not large enough to create a significant difference when all indicators of a construct are considered at once.
Of interest is that the reliable and support indicators both showed significant differences by international membership; they are the only two indicators of the reflective construct ICT reliability, and yet the path from ICT reliability to ingroup dynamics is not significantly moderated by international membership. Therefore, we suspect that differences in ICT reliability (by international membership) are not sufficient to create differences in ingroup dynamics.
An examination of the PLS model demonstrates that although the path weight of the path from ICT reliability to ingroup dynamics is significant (−0.310), it is not large. That is, while ICT reliability has a significant negative effect on (is a negative predictor of) ingroup dynamics, the impact is not large. Therefore, it may not be surprising that small but significant differences between the international group and noninternational group of the indicators of ICT reliability do not create a significant difference in the path weight for the two groups.
Finally, it is important to recall that the Mann Whitney U tests examined each indicator in isolation. Any interaction or other effects of other variables are not taken into account as they are when performing PLS tests of the model. These findings support the finding that the two groups (Company X and Other) do not differ in the direction or significance of predictions.
CONCLUSIONS, LIMITATIONS, AND SUGGESTIONS FOR FUTURE RESEARCH
This section begins with the conclusions drawn from the results of the study, including implications for practice and for research and theory. It then discusses limitations to the study that may impact or limit such conclusions and, finally, recommended suggestions for future research.
Conclusions A central and important finding of our research is the strength of the relationship between ingroup dynamics and perceived effectiveness. We have extended social identity theory and faultline theory to the context of partially distributed teams and observe that ingroup dynamics is a powerful predictor in this context. Ingroup dynamics (conflict, and reduced trust/integrity between subgroups) had a highly negative impact on perceptions of effectiveness. Since this is the first study to our knowledge to study these relationships quantitatively in a large number of industry PDTs (as opposed to student teams), the results are important as guidance to management about which issues endemic to PDTs are most important to focus upon.
Implications for Practice:
Organizations are concerned with team effectiveness, and because increased ingroup dynamics detract from effective teamwork, it is important to study how they may be reduced. We extended social identity theory to examine two key precursors of ingroup dynamics that are amenable to managerial action. Training in communication technology, training in teamwork, and team-building activities proved to be important antecedents of this relationship, albeit not in a consistent way. Our findings highlight the importance of training and team building in partially distributed teams in some settings, while in others (in our case, Company X), training can have a deleterious effect. This finding is important as it illustrates that not all organizations are the same nor react in the same ways, so management needs to take care when planning activities to improve teams. That is, the organization and its culture, people, history, and so forth must all be considered before undertaking efforts to improve PDT team effectiveness.
We've also shown that reliable well-supported technology can even out the differences between subgroups that rely on it and, thus, significantly increase team members' perceptions of effectiveness. Organizations should therefore ensure sufficient technology support, such as appropriate technology training, help desks, backup plans, maintenance, and training. These are important implications of our findings for managers.
Our findings that the number of subgroups (two, or more than two) had no significant relationship with measures of ingroup dynamics and that international membership on teams had only spotty and weak relationships are interesting and potentially important because they differ from findings reported for studies of student teams. These findings suggest that management need not expend great effort in addressing these issues in a real-world setting. Remember that in our sample only about one-third of the teams had been in existence fewer than two years, and one-third for five years or more. We speculate that the faultlines that may be associated with having only two subgroups and with being distributed internationally may decrease substantially over time, as teams adapt to these problems or else are disbanded because they cannot adapt. This observation is consistent with the findings of [12] in a recent qualitative analysis of nine global teams.
Implications for Research and Theory:
The use of PDTs has become increasingly common in our global economy. Thus, it is important to understand how to make such teams effective, identifying both risks and risk mitigation strategies [76] . As evident in the literature review, most prior PDT studies were performed in classroom settings or in field studies with a small number of teams. Student studies have limitations and may differ from corporate results [77] . One limitation of student studies is the length of the academic term as a dictator for project length; most student teams tend to exist for days to weeks, whereas teams in industry exist for months to years. Student teams may also differ from work teams in their ability to understand and collaborate with varying cultures. Thus, an important contribution of this research is to test some hypotheses that have been found to apply to student PDTs, within organizational settings.
The prior field studies we reviewed were based on very few teams per study and, therefore, were subjected to the idiosyncrasies of these teams. Our approach and the results obtained are based on samples of a large variety of industry teams. This is the first study of this type.
Methodologically, a contribution is the development and validation of a concise instrument to measure ingroup dynamics in PDTs.
In sum, the key contribution of this study is its focus on ingroup dynamics and the demonstration of its importance in actual organizational PDTs. The strong correlation of ingroup dynamics with reduced perceptions of effectiveness indicates that managers should pay careful attention to this social dynamic and take action to mitigate it.
Limitations To reach a wide array of PDTs, we asked individuals that belong to such teams to fill out surveys based on their opinions. However, their opinions cannot be compared to those of others on the same teams. In addition, these are measures of individual perceptions at one point in time; we were unable to follow teams over time to see how and why ingroup dynamics, perceptions of effectiveness, and other variables might change. The retrospective responses made in the survey may have had been made at different lengths of time from the actual team experience for different subjects. Also, since the team could not be a unit of analysis in this study, we cannot examine factors such as organizational boundaries and the ways that they may affect ingroup dynamics. In particular, we expect that multiorganizational teams that are formed because of outsourcing or mergers may have considerably more problems with ingroup dynamics than PDTs formed from different locations within the same organization, but we cannot test that proposition with the data from this study.
Specific to the model presented in this paper is that results cannot be verified by other sources. When a researcher conducts a case study of teams in a company, project results, transcripts, and related records may be available for verification and triangulation of results. We relied on a single source of data, anonymous self reports from an online survey.
While we used items from the literature whenever possible, the final measures of ingroup dynamics had only been tested previously on a small pilot group of 33 subjects. The sample is also biased toward the East Coast of the US, and toward the telecommunications industry. In Table III , results that do not meet specific criteria set by the sources we consulted (including [61] , [65] , [74] , and [78] ) are bolded.
Suggestions for Future Research

APPENDIX III MODEL TEST RESULTS
Goodness of Fit
We are unconcerned about chi-square results because our N is large [61] . Otherwise, the results indicate that the data set of all respondents has an adequate goodness of fit, results with the goodness-of-fit index (GFI ) being only slightly below the benchmark of 0.9 or above set by Paswan [74] as desirable.
Validity and Reliability
We used formulae provided by Paswan [74] to compute average variance extracted (AVE) and construct validity. SPSS Amos was used for the rest of the analysis.
We first examined the loading estimates (called standardized regression weights in AMOS CFA) to see if they met the requirement recommended by Hair et al. [61] that the absolute value of each be above 0.5. The range of loading estimate absolute values was between 0.582 and 0.940, and so the criterion was met.
Paswan [74] recommends that the AVE for all constructs be greater than 0.5 for convergent validity and that the construct reliability (CR) be 0.7 or greater. In Table IV , the results of the CFA show that these criteria are met and so the model has convergent and construct validity.
A rule of thumb for discriminant validity is that all construct AVE estimates should be larger than the corresponding squared interconstruct correlation estimates (SIC) [74] . The SICs were calculated in Excel using the algorithm suggested by Paswan [74] . As can be seen in Table V , the benchmark set by Paswan is met and, therefore, discriminant validity is shown. 
